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gonad (go'nad) 

An organ that produces sex cells; a testis or an ovary . [Mod. L. fr. G. gone, 
seed ] 

female jg. ovary 

indifferent g. the primordial organ in an embryo before its differentiation into 

testis or ovary . See indifferent genitalia . 

male testis 

streak g. gonadal streak 
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In this invention, a peripheral vasodilator 
which enhances the maintenance of penis erection by a 
male is combined with a pharmacologically acceptable 
enhancer to facilitate absorption of the vasodilator 
through the skin a nd a pharmacologically acceptable 
t opical. . . 2-methylcyclodextrin. This most 
preferred cyclodextrin for the composition herein is 
hydroxypropyl-p-cyclodextrin (HPBCD herein) . This 
invention is particularly useful to diabetic men who 
have become impotent as a result of their diabetes. 

i An alpha receptor blocker may be combined with 
the peripheral vasodilator, if desired. A preferred 
alpha receptor blocker is phentolamine which is 
represented by the formula: 

other suitable alpha receptor blockers are 
phenoxybenzamine, yohimbine, prazosin, tolazoline and 
the like. These blockers are usually present in a 
concentration of about 0.05 to about 0.5 percent by 
weight of. . . range of about 20:1 to about 200:1, preferably 
about 30:1 to about 50:1. Optionally, the present 
compositions can also include androgens such as 
testosterone and the like. 



\ Maintenance of penis erection may be further 
enhanced by restricting blood flow from the penis after 
the erection is enhanced by the peripheral vasodilator. 

of the 

vasoconstrictor should be time delayed to act upon the 
penis after the peripheral vasodilator has enhanced the 
maintenance of the penis erection. This time delay may 
be accomplished by utilizing water-insoluble, lipophilic 
norepinephrine salts (such as benzoate) which will 
slowly be absorbed through the skin. 

9 1 

TABLE I 

REPRESENTATIVE TOPICAL PAPAVERINE GELS 
C 

Gel Preparation 
Ing edients, wt% 

Papaverine HC1 1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 

Phentolamine 
myselate 2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Norepinephrine 3 0.001 0.001 0.001 0.001 0.001 0.001 0 
Ethanol 35 . 0 30 . 0 30 . 0 35 . 0 . 



To enhance an erection, a sufficient amount of 
the present composition is applied directly to the penis 
prior to coitus. The topical composition containing 
papaverine and HPBCD. 

An effective amount or dosage needed to 

enhance an erection usually is about 50 to about 500 



milligrams of the peripheral vasodilator per 
application. Preferably, about 75 to about 150 
milligrams of the. 

of trials have been conducted under 
physician supervision in volunteers diagnosed with 
premature ejaculation and who have not been able to 
maintain an erection for coitus. These patients were 
young, healthy subjects with normal vascular integrity 
and were undergoing treatment with intracavernosal 

injections of 30 mg doses. . . 11; 50 mg dose of papaverine). The 
patients were 

asked for a subjective evaluation of efficacy based on 
the quality of their erection (rigidity) and the 

duration of action. The patients were instructed to s 
apply the topical preparation in the following manner; 
1. Empty entire contents. 

tumescence and duration. There were 
no reports of irritation. In those patients that 
experienced a positive response to treatment, the 
duration of their erections were approximately 10-15 
minutes as compared to one hour with injection, and 2 
minutes or less with no drug treatments. 

CLAIMS . . CLM: 
I CLAIMS 

1. An aqueous topical composition suitable 
for enhancing the maintenance of penis erection by a 
male patient which comprises a peripheral vasodilator 
and hy4roxypropyl-p-cyclodextrin present in a molar 
ratio in the range of about 1 to. . . 1.4, 
respectively, and in a pharmacologically acceptable 
topical vehicle for said vasodilator; said peripheral 
vasodilator being present in an amount sufficient to 
enhance penis erection. 

9. The composition in accordance with claim 4 
wherein said alpha receptor blocker is phentolamine - 

16. A method for enhancing the maintenance of 

penis erection by a male patient which comprises the 

topical application to the penis of an effective, 

erection enhancing, amount of a composition comprising a 
peripheral vasodilator and a hydroxypropyl-p- 
cyclodextrin in a pharmacologically acceptable topical 
vehicle for said vasodilator and. 

18. The method in accordance with claim 16 
wherein the peripheral vasodilator is papaverine and 
wherein the composition additionally includes 6 

phentolamine • 

19. The method in accordance with claim 16 

further comprising a means for restricting blood flow 
from the penis after the penis erection is enhanced. 
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CLM What is claimed is: 

1. A method suitable for treating erectile dysfunction 

in a human patient which comprises administering to said patient prior 
to sexual activity apomorphine or a pharmaceutically 
acceptable acid addition salt thereof and sildenafil or a 
pharmaceutically acceptable acid addition salt thereof each being 
administered in an amount sufficient to induce and maintain an 
erection adequate for sustaining satisfaction during 
sexual activity but less than an amount that induces substantial 
nausea . 

2. The method in accordance with claim 1 wherein the apomorphine 
and sildenafil are co-administered in a single dosage unit 
comprising about 1 to about 6 mg apomorphine and about 10 to 
about 75 mg sildenafil. 

3. The method in accordance with claim 2 wherein the single dosage 
unit comprises about 2 to about 5 mg apomoxphine and about 15 
to about 50 mg sildenafil. 

4. The method in accordance with claim 1 wherein the sildenafil 
and apomorphine is sequentially administered by first 
administering a dosage unit comprising sildenafil in an amount 
in the range of about 10 to about 75 mg and then a dosage unit 
comprising apomorphine in an amount in the range of about 1 to 
about 6 mg. 

5. The method in accordance with claim 4 wherein the amount of 
administered apomorphine is in a range of about 2 to 5 mg . 

6. The method in accordance with claim 4 wherein the amount of 
administered sildenafil is in a range of about 15 to about 50 
mg. 

7. The method in accordance with claim 4 wherein the amount of 
administered apomorphine is in a range of about 2 to about 5 
mg and the amount of administered sildenafil is in a range of 
about 15 to about 50 mg. 

8. The method in accordance with claim 4 wherein the sildenafil 
is administered within about 30-60 minutes of apomorphine 
administration . 

10. A pharmaceutical composition comprising sildenafil and 
apomorphine in a pharmaceutically acceptable vehicle. 

11. The composition of claim 10 wherein the amount of sildenafil 
is in the range of about 10 to about 25 mg. 

12. The composition of claim 10 wherein the amount of 
apomorphine is in the range of about 1 to about 6 mg. 

14. A pharmaceutical composition comprising sildenafil and a 
cyclodextrin in a pharmaceutically acceptable vehicle. 



16. The composition of claim 15 wherein the amount of sildenafil 
is about 20 mg and the amount of hydroxypropyl-beta-cyclodextrin is 



about 1 to about 10% by weight of the total. 

17. The composition of claim 10 further including erectogenic 
agents selected from adrenal steroids, alpha receptor blockers, or 
peripheral vasodilators added at a concentration in the range of about 
50 to about 100 percent by weight of the weight of apomorphine 

18. The composition of claim 17 wherein the erectogenic agent 
is an adrenal steroid selected from the group consisting of 
testosterone and dehydroepiandrosterone . 

19. The composition of claim 17 wherein the erectogenic agent 

is an alpha receptor blocker selected from the group consisting of 
phentolamine/ yohimbine, prazosin, doxazosin, 
terazosin, and trimazosin. 

20. The composition of claim 17 wherein the erectogenic agent 
is prostaglandin E.sub.l. 
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CLAIMS 



The use of a pharmaceutical composition for oral 
administration comprising a carrier and active ingredient 
selected from a dopamine agonist , testosterone and 
mixtures thereof, the composition being in the form of a 
fast-dispersing dosage form designed to release the 
active ingredient rapidly in the oral cavity for the 
manufacture of a medicament for treatment of male 
erectile dysfunction. 

claims in which the dopamine agonist is apomorphine or a 
salt thereof. 

10. The use as claimed in any preceding claim in 
which the active ingredient comprises testosterone. 

11. The use as claimed in claim 10 in which the 

is testosterone is present in an amount of 10 to lOOmg. 

12. A method of treating male erectile dysfunction 

which comprises administering to the oral cavity of a 
patient a dopamine agonist and/or testosterone in a fast- 
dispersing dosage form designed to release active 
ingredients rapidly in the oral cavity. 



L6 ... 23. A drug delivery system according to any one of claims 11 to 



characterised in 

that the physiologically active agent is testosterone, 

oestradiol, 

ethinyloestradiol, 

progesterone, norethisterone acetate, ibuprofen, ketoprofen, 
flurbiprofen, naproxen, 

diclofenac, fentanyl, buprenorphine, scopolamine, prochlorperazine, 
metochlopramide, 

ondansetron, tamoxifen, epitiostanol , exemestane, 4-hydroxy- 
androstenedione and its 

derivatives, finasteride, turosteride, LY191704, MK-306, alprazolam, 
alprostadil, 

prostacylcin and its derivatives, melatonin, ri-docosanol, tromantadine, 
lipophilic pro-drugs 

of acyclovir, low molecular weight heparin, enoxaparin, sumatriptan, 
amlodipine, 

nitrendipine, primaquine, minoxidil, minoxidil pro-drugs, pilocarpine, 
salbutarnol, 

terbutaline, salmeterol, . 

29. A method according to claim 28, characterised in that the disease or 
condition 

requires male hormone replacement in testosterone deficient 

hypogonadal 

men, female 

hormone replacement therapy for postmenopausal women, androgen 
replacement therapy 

for females lacking libido, male contraception or female contraception. 




22, 



soft 

tissue injury, narcotic withdrawal, severe post-operative pain, motion 
sickness, oestrogen 

dependent breast cancer, prostatic enlargement and/or prostatic cancer, 
alopecia and acne, 

anxiety disorders, male impotence, Raynauds syndrome and 
varicose veins, 
sleep disorders, 

jetlag, herpes virus infections, deep vein thrombosis, migraine, high 

blood pressure, malaria, 

diagnosis of cystic fibrosis, asthma. 
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CLM 1. A method for the treatment of sexual dysfunction 
in an animal, which comprises: 

topically applying to a specific site on the surface 

of an animal a therapeutically effective amount of a drug 

for treating sexual dysfunction dispersed within a 

gelled 

composition comprising a polymer matrix which is suspended 
in a liquid medium, wherein the polymer matrix contains a 
negative. 

6. The method of claim 1, wherein the drug for 
treating sexual dysfunction is effective intreating 

impotency in a male. 

7. The method of claim 1, wherein the drug for 
treating sexual dysfunction is effective intreating 
vaginal dryness in a female. 

12. The method of claim 1, wherein the drug for 
treating sexual disfunction is selected from the group 
consisting of papaverine, phentolamine, prostaglandin E, , 
nicotinic acid, glycerol, propylene glycol, testosterone, 

testosterone propionate, glucocorticoids, hydrocortisone, 
gamma-linolenic acid (GLA) , dihomo-gamma-linolenic acid 
(DGLA) and mixtures thereof. 

method of claim 1, wherein the 

is therapeutically effective amount of the drug penetrates the 
exterior layers of the penis causing an erection without 
significantly modifying motor or sensory functions. 

15. A method for the treatment of erectile 

dysfunction in a male animal, which comprises: 

topically applying to the surface of a penisa 
therapeutically effective amount of a drug for treating 

impotency dispersed within a gelled composition comprising 
a polymer matrix which is suspended in a liquid medium; 
wherein the polymer matrix contains a. 

24. The method of claim 15, wherein the drug for 
treating impotency is selected from the group consisting of 
papaverine, phentolamine, prostaglandin E, , and mixtures 
thereof . 

25. The method of claim 15, wherein the 
therapeutically effective dose penetrates the exterior 
layers of the penis causing an erection without 
significantly modifying motor or sensory functions. . 

26. A gelled composition for treating impotency, 
which comprises: therapeutically effective amounts of a 
drug for treating impotency dispersed within a matrix 
containing a negative charged polymer blended with a 
nonionic polymer, wherein the molar ratio of the negative 



charged polymer. 



31. A method for the treatment of erectile 

dysfunction in male animals, which comprises: 

39. The method of claim 31, wherein the drug 
dispersed in the gelled composition is selected from the 
group consisting of papaverine, phentol amine, prostaglandin 
El. and mixtures thereof. 

40. The method of claim 31, wherein the 
therapeutically effective dose penetrates the exterior 
layers of the penis causing an erection without 
significantly modifying motor or sensory functions. 

41. A method for the treatment of sexual dysfunction 

resulting from vaginal dryness in a female animal, which 
comprises : 

topically applying to a vagina a therapeutically 
effective amount of a drug for treating female sexual 

dysfunction caused by vaginal dryness dispersed within a 
gelled composition comprising a polymer matrix which is 
suspended in a liquid medium; wherein the. 

46. The method of claim 41, wherein the drug for 
treating sexual dysfunction caused by vaginal dryness 
is 

selected from the group consisting of prostaglandin E, , 
nicotinic acid, glycerol, propylene glycol, testosterone, 

testosterone propionate, glucocorticoids, hydrocortisone, 
gamma-linolenic acid (GLA) , dihomo -gamma - 1 inolenic acid 
(DGLA), Yerba Santa extract and mixtures thereof. 

47. A gelled composition for treating sexual 
dysfunction resulting in vaginal dryness, which comprises 

is therapeutically effective amounts of a drug for treating 

sexual dysfunction caused by vaginal dryness 
dispersed 

within a matrix containing a negative charged polymer 
having a mean average molecular weight between about 
650,000 and. 

49. The gelled composition of claim 47, wherein the 
drug for treating sexual dysfunction caused by 
vaginal 

dryness is selected from the group consisting of 
prostaglandin E, , nicotinic acid, glycerol, propylene 
glycol, testosterone, testosterone propionate, 
glucocorticoids, hydrocortisone, gamma-linolenic acid 
(GLA) , dihomo -gamma- 1 inolenic acid (DGLA) , Yerba Santa 
extract and mixtures thereof. 
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CLM 46. The method of claim 41, wherein the drug for 

treating sexual dysfunction caused by vaginal dryness 
is 

selected from the group consisting of prostaglandin E, , 
nicotinic acid, glycerol, propylene glycol, testosterone, 

testosterone propionate, glucocorticoids, hydrocortisone, 
gamma-linolenic acid (GLA) , dihomo -gamma - 1 inolenic acid 
(DGLA) , Yerba Santa extract and mixtures thereof. 

49. The gelled composition of claim 47, wherein the 
drug for treating sexual dysfunction caused by 
vaginal 

dryness is selected from the group consisting of 
prostaglandin E, , nicotinic acid, glycerol, propylene 
glycol, testosterone, testosterone propionate, 
glucocorticoids, hydrocortisone, gamma-linolenic acid 
(GLA) , dihomo -gamma- 1 inolenic acid (DGLA) , Yerba Santa 
extract and mixtures thereof. 

L9 ... MicroPatent 

CLM CLAIMS 

The use of a pharmaceutical composition for oral 
administration comprising a carrier and active ingredient 
selected from a dopamine agonist, testosterone and 
mixtures thereof, the composition being in the form of a 
fast-dispersing dosage form designed to release the 
active ingredient rapidly in the oral cavity for the 
manufacture of a medicament for treatment of male 
erectile dysfunction. 

12. A method of treating male erectile dysfunction 

which comprises administering to the oral cavity of a 
patient a dopamine agonist and/or testosterone in a fast- 
dispersing dosage form designed to release active 
ingredients rapidly in the oral cavity. 

L9 ANSWER 3 OF 5 PCTFULL COPYRIGHT 2001 MicroPatent 

CLM The 5 (alpha) -reductase inhibitors, 4-MA and 

finasteride, were noted to increase testosterone levels 
[18] . Although this effect may be beneficial in treating 
men with BPH without causing gynecomastia and impotence, 
inhibition of all androgen production is an important goal 



of treatment for prostatic cancer. The 20-substituted- 
pregnene derivatives, of which 4-pregnen-3-one-20 (beta) - 
aldoxime is an. . . example, may be of value in this treatment 
because of their dual action in reducing androgen 
production by inhibiting synthesis of the subtrate 
(testosterone) and the activity of the 5 (alpha) -reductase . 
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CLM What is claimed is: 

36. The method of claim 33, wherein the drug for treating sexual 
dysfunction caused by vaginal dryness is selected from the group 
consisting of prostaglandin E.sub.l, nicotinic acid, glycerol, 

propylene 

glycol, testosterone, testosterone propionate, 
glucocorticoids, hydrocortisone, gamma-linolenic acid (GLA) , 
dihomo-gamma-linolenic acid (DGLA) , Yerba Santa extract and mixtures 
thereof . 

39. The gelled composition of claim 37, v/herein the drug for treating 
sexual dysfunction caused by vaginal dryness is 

selected from the group consisting of prostaglandin E.sub.l, nicotinic 
acid, glycerol, propylene glycol, testosterone, 
testosterone propionate, glucocorticoids, hydrocortisone, 
gamma-linolenic acid (GLA) , dihomo-gamma-linolenic acid (DGLA) , Yerba 
Santa extract and mixtures thereof. 
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CLM What is claimed is: 

8. The composition for treating impotence in human males 
according to claim 6, wherein said hormone is testosterone or 
a derivative thereof. 



